Materials and Methods

Sample Collection:
A total of 100 poultry feed samples including finished feed (n=70) and raw feed materials (n=30) were collected from different poultry farms and feed production factories in Bangladesh during eight months period from July, 2017 to February, 2018 and transferred immediately to laboratory for testing. All test procedures were performed in Kazi Farms Poultry Laboratory, Gazipur, Bangladesh. The finish feed samples represented five categories, namely, broiler starter feed (n=13), broiler grower feed (n=18), broiler finisher feed (n=12), layer feed (n=12), and layer grower feed (n=15) while raw feed materials represented two categories including maize (n=15) and soybean (n=15). In order to achieve reasonably representative result approximately 500g of each sample was collected from poultry farms and feed production factories with proper labeling including date, factory name, sampling place and time of collection. All the samples were homogenized and thoroughly ground for analysis.
Sample Preparation:
The sample was prepared according to the previous study performed by Kehinde et. al. (2014) in Ogun State, Nigeria 21 . Dilution was done into two different ways. One is 5 fold dilution in which ten grams (10g) of feed sample or feed ingredient were taken in conical flasks and labelled according to the sampling location. Fifty milliliter (50 ml) of 70% methanol was added into each flask to extract the aflatoxin in the feed samples. Another dilution was done by following 10 fold dilution in which Five grams (5 g) of feed or ingredients were taken and fifty milliliter (50 ml) of 70% methanol was added into each flak to extract the aflatoxin. After few minutes the samples were filtrated by using Millipore filtrate paper into specific labelled test tubes.
Quantification of Total Aflatoxin in Feed Sample:
The concentration of aflatoxin was analyzed by a direct competitive Enzyme-Linked Immunosorbent Assay (ELISA), which is based on antigen antibody reaction 22 . For the enumeration, Agra Quant® Total Aflatoxin Assay 4/40 Kits (Romer Laboratory Inc. Singapore) was used. Extracted samples were diluted into dilution wells by adding 200 ml of conjugate solution (provided with the kit) with 100 ml of extracted samples. After proper mixing, 100 ml conjugate mixed extract samples were transferred into antibody coated wells and incubated for 15 min at room temperature. Following incubation, the wells were washed 5 times with deionized water (provided with the kit) and kept dry. Then 100 ml substrate solution was pipetted into the antibody coated wells and incubated at room temperature for another 5 minutes. Then, 100 ml stop solution (provided with the kit) was added into antibody coated wells which changed the color of solution from blue to yellow. Finally, photometric measurement of aflatoxin was done by putting the antibody coated wells in ELISA aflatoxin reader (Chromate Plate Reader-4300/USA) at 405nm, 450 nm and 630nm. All data were calculated by using the SPSS version 9.5 (SPSS, Cary, NC, USA) statistical analysis program.
Results and Discussions
Poultry feed is highly susceptible to numerous pathogenic fungi and mycotoxin contamination. Causative agent of aflatoxin, Aspergillus spp. and their spore are globally distributed in environment and easily contaminate crops, raw feed materials and finished feed 23 . In our study, among five categories of finished feed samples, layer grower feed was most susceptible to aflatoxin contamination with a mean value of 21.64 ppb while layer feed had the lowest aflatoxin level of 9.49 ppb. Overall, maximum aflatoxin value and mean value for broiler feed was 77.45 ppb and 17.51 ppb, respectively. Among three categories of broiler feed (broiler starter, broiler grower and broiler finisher) broiler finisher showed better result than other two categories with a mean value of 5.25 ppb of mean value of 5.25 ppb of aflatoxin. In case of raw feed materials, 86.67% samples of soybean showed positive result for aflatoxin while all the maize samples (100%) were contaminated with this potential toxin. 28 . In our study, the mean value of aflatoxin in maize is 23.47 ppb which is much lower than the result found by Becha et. al. (2013) 26 .
According to US Food and Drug Administration, the acceptable limit of aflatoxin in food and feed is 20 ppb and any food or feed exceeding this limit should be considered as unsuitable for consumption by animal or human. According to our study, 21% of finished feed samples (n=12) and raw feed samples (n=9) had aflatoxin concentration above the acceptable limit employed by USFDA which is a matter of serious concern.
Contamination with pathogenic fungi as well as with mycotoxin can be happen in any step of pre harvesting or post harvesting , processing, handling, shipment and storage under favorable environmental conditions 29 . Comparatively high relative humidity, high temperature and moisture with low aeration, all accelerate the growth of pathogenic fungi and the production of aflatoxin in sub-tropical region like Bangladesh. In monsoon season, the amount of moisture is high in environment which influence the propagation of these mold and fungi. Sometimes farmer stock raw soybean, maize and other raw grains and seed for longer period for extra profit in future that also facilitate the fungal development 18, [30] [31] .
Practically, it's hard to prevent aflatoxin contamination in food and feed commodities but several measures could control the severity of this aflatoxicosis problem. Routine monitoring throughout the entire process of harvesting, processing and storage could lessen this problem a lot. Besides, detoxification methods can be applied to the intoxicated feed and feedstuffs. Feed and feed materials should not be stored for longer period before use, adequate post-harvest drying of seed and grain should be done. Feed and grains should be stored in a dry and cool place where humidity is low. Feed and feed materials should be purchased from a reliable source where they are handled carefully.
Conclusion
As total eradication of toxigenic fungi and their toxin is not possible, some selective approaches can be a help in aûatoxin management, like, resistant varieties development, biological control of these fungi and aflatoxin, integrated agronomy practices throughout the whole process of grain harvest, shipping, storage, feed manufacturing, and its formulation. This whole study emphasizes the need of proper surveillance and constant monitoring programs for aflatoxin free food and feedstuffs for human and animal. 
